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PURPOSETo miniaturize tlie wlioie device by 
integrating and uniting a fuei ceii body, a prelieating 
chamber, a reformer, and a boiler furnace. 

CONSTITUTION:A high-temperature type fuel cell ^ ^ 

body 1 , a combustion chamber 2, and a boiler 3 are 
continuously provided, and the whole outside driving 
body is formed by a heat insulating layer 4 to form an 
unit structure in which the whole body is integrated. 
The residual fuel gas (c) and oxidizing agent gas (d) 
exhaust after generation from the fuel cell body are 
sent into the combustion chamber 2 in the middle, 
and further combusted. An excessive temperature 
rise by this combustion heating is cooled by the air 
supplied from an outside air supply pipe 5 to properly 
regulate the heating temperature in the combustion 
chamber. The feed to the fuel battery body, or * 
hydrocarbon (a) and an oxidizing agent (b) gas such 
as air are guided to narrow pipes 8, 9 having large 
contact areas and forms excellent in heat exchange 
in the combustion chamber through a fuel gas inlet 
port 6 and an oxidizing agent gas inlet port 7, and 
during passing the pipes 8, 9, they are mainly 
preheated by the heat exchange by the combusting 
heat of the exhaust gas. Thus, the whole generator 
device can be miniaturized. 
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Specification 

1. Title of Invention 

high temperature type fuel cell system electrical generating 
equipment 
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In high temperature type fuel cell system electrical generating 
equipment which installs high temperature type fuel cell 
which uses fuel gas and oxidant gas , Remains fuel gas and 
oxidant gas which are discharged from high temperature type 
fuel cell main body after high temperature type fuel cell main 
body , generating electricity water and heat exchange doing 
combustion chamber in order to bum, and exhaust gas from 
the combustion chamber connecting boiler or boiler *fijrnace 
in Older to generate steam and forming outside building frame 
entirety with insulating layer and possessing unitization 
structure which entirety integration it does it becomes, At 
same time feed which consists of hydrocarbon and oxidant 
gas inside respective combustion chamber , preheating being 
done, high temperature type fuel cell system elecfrical 
generating equipment . which designates that it is supplied to 
fuel cell main body as fuel gas and oxidant gas as feature 
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Specification 



In high temperature type fuel cell system electrical generating 
equipment which installs high temperature type fuel ceil 
which uses fuel gas and oxidant gas , Remains fuel gas and 
oxidant gas which are discharged from high temperature type 
fuel cell main body after high temperature type fuel cell main 
body , generating electricity water and heat exchange doing 
combustion chamber in order to bum, and exhaust gas from 
the combustion chamber connecting boiler or boiler *fiarnace 
in order to generate steam and forming outside building fi-ame 
entirety with insulating layer and possessing unitization 
stiTicture which entirety integration it does it becomes. At 
same time feed which consists of hydrocarbon and oxidant 
gas inside respective combustion chamber , as child it is 
heated, as for the hydrocarbon among those steam which is 
removed from boiler beingmixed, even reforming 
administering, this way high temperature type fuel cell system 
electrical generating equipment . which designates that it 
issupplied to fuel cell main body preheating or preheating * 
feed which isimproved as oxidant gas and fuel gas as feature 



3. Detailed Description of the Invention 
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Industrial Area of Application 



s something regarding high temperature type 
fuel cell system electrical generating equipment . Furthermore 
speaking in detail, as for this invention, miniaturization , 
compaction becomespossible, it is something regarding 
volume of main body equipment and the high temperature 
type fuel cell system electrical generating equipment which 
can measure making efficient of output. 

Prior Art 

high temperature type fiiel cell from fact that it is operated 
with high temperature of 1000 * vicinity , electrode reaction 
velocity large to damage, high output densification it to be 
possibleto theoretical , it is assumed that miniaturization is 
possible with sameoutput, in comparison with other 
phosphoric acid type and molten carbonate type or other fuel 
cell , but becauseof high temperature actuation control or 
other heat control of insulating and waste heat being difficult, 
simpl_\ n(it(inl_\ a miniaturization only of fliel cell main body , 
compaction of s\ stem coin crsion and system itself of 
electrical generating equipment entirety is demandedstrongly. 

But, as many of conventional electricity generating system , 
as shown in Figure 1 , using each exhaust gas of high 
temperature from fuel cell main body for heat source of boiler 
combined use furnace , make heat exchange do, remove 
steam , still exhaust gas have the excess heat said heat 
exchange after utilizing in heat exchange of each starting 
material gas , especially fuel gas for fuel cell , exhaust is done 
to outside the system , this way fuel gas which preheating is 
done is supplied to the ftiel cell with heat exchange with 
steam from aforementioned boiler after being attached on 
steam cracking or other reforming with reformer , as fuel gas , 
but asfor individual equipment because it is made in separate 
body , system did not escape fact that scale-up it does, 
integration are done also those which have been proposed 
other , heat exchange section and fiiel cell main body , but 
{Japan Unexamined Patent Publication Hei 2- 
234362disclosure , WHcell (United States , 
[uesuchinguhausu ] supplied ) }, above that, integration doing 
to the for example boiler *furnace , etc as for those which it 
makes compact fact that it isnot known is actual condition. 

Problems That Invention Seeks to Solve 

this invention overcomes deficiency which electricity 
generating system of conventional fuel cell a this wayhas, 
miniaturization of electricity generating system and electrical 
generating equipment entirety does and volume of the main 
body equipment and can measure making efficient of output it 
is something which itis possible high temperature type fuel 
cell system elecfrical generating equipment where it becomes 
possible, to make compact , offering as object . 
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means in order to solve problem 
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these inventors result of repeating various research in order to 
develop high temperature type fuel cell system electrical 
generating equipment , fuel cell main body , preheating room, 
integration doing reformer , boiler *furnace ,discovered fact 
that it can achieve object , by unitization doing,this invention 
reached to completion on basis of this knowledge. 

As for namely, this invention, in high temperature type fuel 
cell system electrical generating equipment which installs 
high temperature type fuel cell which uses fuel gas and 
oxidant gas , Remains fuel gas and oxidant gas which are 
discharged from high temperature type fuel cell main body 
after high temperature type fuel cell main body , generating 
electricity water and heat exchange doing combustion 
chamber in order to bum, and exhaust gas from the 
combustion chamber connecting boiler or boiler *furnace in 
Ol der to gciici atc steam and forming outside building frame 
cntiictv w ith insulating layer and possessing unitization 
structure which entirety integration it does it becomes, At 
same time feed which consists of hydrocarbon and oxidant 
gas inside respective combustion chamber , preheating being 
done, in high temperature type fuel cell system elecfrical 
generating equipment which installs high temperature type 
fuel cell system electrical generating equipment , which 
designates that it issupplied to fuel cell main body as fuel gas 
and oxidant gas as feature and the high temperature type fuel 
cell which uses fuel gas and oxidant gas , Remains fuel gas 
and oxidant gas which are discharged from high temperature 
type fuel cell main body after high temperature type fuel cell 
main body , generating elecfricity water and heat exchange 
doing combustion chamber in order to bum, and exhaust gas 
from the combustion chamber connecting boiler or boiler 
* furnace in order to generate steam and forming outside 
building frame entirety with insulating layer and possessing 
unitization structure which entirety integration it does it 
becomes. At same time feed which consists of hydrocarbon 
and oxidant gas inside respective combustion chamber , as 
preheating it is done, as for hydrocarbon among those steam 
which is removed from boiler being mixed,even reforming 
administering, this way it is something which offers high 
temperature type friel cell system electrical generating 
equipment whichdesignates that it is supplied to fuel cell main 
body preheating or preheating * the feed gas which is 
improved as oxidant gas and fuel gas as feature. 

You can list to hydrocarbon which it uses as feed of one side 
to this invention equipment , for example kerosine , naphtha , 
gasoline , LPG , propane , butane , city gas etc, especially 
gaseous fuel is desirable. These hydrocarbon under heating 
operating, steam reforming are done steam , areimproved to 
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hydi-ogen and carbon monoxide etc mainly. 

In addition, oxidant gas which it uses as feed gas of other is 
the air usually. 

outside building frame in this invention equipment other than 
those just of insulating layer ,appropriately heating or cooling, 
or is good even with those of the structure which it can heat 
control and adjust. 

Working Example (s ) 

Following 1 example of electrical generating equipment of 
this invention to drawing , youexplain. As for electrical 
generating equipment , as shown in Figure 2 , as for entirety 
high temperature type fliel cell main body 1, combustion 
chamber 2 and boiler 3 (Or boiler *fumace ) are connected, at 
same time outside building frame entirety is formed with 
insulating layer 4 and it is something of unit structure which 
the entirety integration is done. Remains fiiel gas c and 
oxidant gas d which after generating electricity aredischarged 
from fuel cell main body being sent to inside combustion 
chamber 2 of this intermediate ,furthermore it bums. With this 
combustion heating as for excess temperature rise from 
external air supply hose 5 as for heating temperature inside 
combustion chamber it is appropriately adjusted with air 
which is supplied by cooling. As for feed namely hydrocarbon 
a and air or other oxidant gas b to fuel cell main body , 
toinside combustion chamber helical tube condition, zigzag 
shape , spiral or other contact area is large from fuel gas inlet 
6 and oxidant gas inlet 7, tube it is introduced in 8 where 
satisfactory shape of heat exchange is long and narrow and 9, 
while passing this tube, with heat of combustion of 
above-mentioned exhaust gas preheating it is donewith heat 
exchange mainly. Above-mentioned hydrocarbon a among 
those as mentioned later, steam e which is removed from 
boiler 3 being mixed, can also administer the reforming from 
when, this way preheating or preheating *, feed which is 
improvedthrough connection portion from aforementioned 
tube 8 and 9, is supplied to the fuel cell main body 1 as fuel 
gas and oxidant gas . As for these fuel gas and feed direction 
of oxidant gas , as shown in assembly pattern of fuel cell of 
Figure 3 , mutually intersection, it is desirableespecially to 
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Furthermore, after exhaust gas which has still excess heat 
from combustion chamber helical tube condition, zigzag 
shape , spiral or other contact area is large to boiler or boiler 
* furnace , thewater and heat exchange inside boiler (pipe 
steel ) of satisfactory shape of heat exchange doing, 
generating steam , it is discharged from the exhaust opening 
10. pipe steel shape or other boiler is not limited by just 1, 
large number it is possible toprovide. In addition, it can utilize 
exhaust gas in other heat recovery system . steam which is 
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removed this way at least part as mentionedearlier, is 
introduced to in fiiel gas . level of water inside boiler is 
adjusted appropriately byreplenishing water from water 
supply pipe 12. 

this result, as for equipment dimension it is possible in 
comparison with the layout in Figure 1 , furthermore 
approximately 20% can reduce wasteful heat release to make 
small. 

Effect of Invention 

As for this invention, miniaturization of electrical generating 
equipment entirety becomes possible, making efficient 
measures with increase of ou^ut of per unit volume of 
equipment , with thermal energy which combustion exhaust 
gas of high temperature has with preheating of starting 
material gas and heat exchange of water steam to remove, 
furtiiermore by thefact that said steam is mixed with 
hydrocarbon or other starting material fuel gas with 
above-mentioned combustion exhaust gas assure 
simultaneously to case of preheating also theimprovement 
with such as steam reforming , efficient heat control and fuel 
manufacturing possibility such as becomehave many marked 



Drawings 
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4. Brief Explanation of the Drawing (s ) 

As for Figure 1 , as for explanatory diagram , Figure 2 which 
shows 1 example of electrical generating equipment which 
uses conventional fuel cell , as for cross section explanatory 
diagram , Figure 3 of 1 example of electrical generating 
equipment of this invention , it is a strabismus explanatory 
diagram of 1 example of assembly pattern of fuel cell whichis 
used for this invention . 
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